
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 




re application of: Koos et al. 

Application No. : 1 0/690,084 

Filed: October 20, 2003 

Title: METHOD FOR FABRICATION OF 
SEMICONDUCTOR INTERCONNECT STRUCTURE 
WITH REDUCED CAPACITANCE, LEAKAGE 
CURRENT, AND IMPROVED BREAKDOWN 
VOLTAGE 



Attorney Docket No.: 
NO VLP068/NVLS-28 1 8 

Examiner: Vinh, Lan 

Group: 1765 



CERTIFICATE OF MAILING 
I hereby certify that this correspondence is being deposited with the U.S. 
Postal Service with sufficient postage as first-class mail on February 13, 2007 
in an envelope addressed to thcCommissioner for Patents, P.O. Box I4S0 
Alexandria, VA 22313-1450 



Signed: 




INFORMATION DISCLOSURE STATEMENT 
BEFORE FINAL ACTION OR NOTICE OF ALLOWANCE 
(37 CFR §§ 1.56 AND 1.97(c)) 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 1 3- 1 450 

Dear Sir: 

The references listed in the attached PTO Form 1449, a copy of which is attached, may 
be material to examination of the above-identified patent application. Applicants submit this 
reference in compliance with their duty of disclosure pursuant to 37 CFR §§1.56 and 1.97. The 
Examiner is requested to make this citation of officied record in this application. 



This Information Disclosvire Statement is not to be construed as a representation that a 

search has been made, that additional information material to the examination of this application 

does not exist, or that this reference indeed constitutes prior art. 

82/28/2887 ftlKWMFl 88888885 18698864 

" '''''''^ 188.08 OP 

This Information Disclosure Statement is being filed after the mailing date of the first 

Office Action on the merits, or after three months of the filing date of this application, whichever 
event occurred last, but it is believed before the mailing date of either: (i) a final action under 



§ 1 . 1 1 3 or (ii) a notice of allowance under §1.311, whichever occurs first. 
Accompanying this Information Disclosure Statement is 

I I a statement as specified in 37 CFR 1 .97(e); or 
IXI the fee set forth in 37 CFR 1.17(p). 

If fees are due, enclosed is our Check No. 13277 for $180.00 in payment of the 
Information Disclosure Statement Fee. If it is determined that any additional fees are due, the 
Commissioner is hereby authorized to charge such fees to Deposit Account 500388 (Order No. 
NOVLP068). 

Respectfully submitted, 



BEYER WEAVER LLP 




Anna Gavrilova 
Registration No. 58,181 




Jeffrey K. Weaver 
Registration No. 3 1 ,3 1 4 

P.O. Box 70250 
Oakland, CA 94612-0250 
510-663-1100 



FEB 1 6 2007 



J^m 1449 (Modified) 


Atty Docket No. 


Application No.: 




NOVLP068/NVLS-28 1 8 


10/690,084 


Information Disclosure 


Applicant: 




Statement By Applicant 


Koos et aL 






Filing Date 


Group 


(Use Several Sheets if Necessary) 


October 20, 2003 


1765 



U.S. Patent and Publication Documents 



Examiner 
Initial 


No. 


Patent No. 


Date 


Patentee 


Class 


Sub« 
class 


Filing 
Date 




Al 


7,008,871 


03/2006 


Andricacos et al. 










A2 


5,913,147 


06/1999 


Dubin et al. 










A3 


6,136,707 


10/2000 


Cohen 










A4 


5,891,513 


04/1999 


Dubin et al. 










A5 


6,065,424 


05/2000 


Shacham-Diamond et al. 










A6 


5,969,422 


10/1999 


Ting et al. 










A7 


5,972,192 


10/1999 


Dubin et aL 










A8 


5,576,052 


11/1996 


Arledge et al. 










A9 


5,151,168 


09/1992 


Gilton et al. 










AlO 


5,674,787 


10/1997 


Zhao et al. 










All 


6,197,181 


03/2001 


Chen 










A12 


4,981,725 


01/1991 


Nuzzi et al. 










A13 


5,318,803 


06/1994 


Bickford et al. 










A14 


6,398,855 


06/2002 


Palmans et al. 










A15 


5,382,447 


01/1995 


Kaja et al. 










A16 


2003/0059538 


03/2003 


Chung et al. 










A17 


6,174,353 


01/2001 


Yuan et al. 










A18 


2004/0065540 


04/2004 


Chebiam et al. 










A19 


6,645,567 


11/2003 


Mayer et al. 










A20 


2003/0075808 


04/2003 


Inoue et al. 










A21 


4,737,446 


04/1988 


Cohen et al. 










A22 


6,887,776 


05/2005 


Shang et al. 










A23 


2006/0205204 


09/2006 


Beck 









Foreign Patent or Published Foreign Patent Application 



Examiner 
Initial 


No. 


Docvmient 
No. 


Publication 
Date 


Country or 
Patent Office 


Class 


Sub- 
class 


Translation 


Yes 


No 




Bl 


99/47731 


09/23/99 


WIPO 






X 






















Examiner 


Date Considered 



Examiner: Initial citation considered. Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 



Pg. 1 of 2 



Form 1449 (Modified) 


Atty Docket No. 


Application No.: 




NOVLP068/NVLS-28 1 8 


10/690,084 


Information Disclosure 


Applicant: 




Statement By Applicant 


Koos et al. 






Filing Date 


Group 


(Use Several Sheets if Necessary) 


October 20, 2003 


1765 



Other Documents 



Examiner 
Initial 


No. 


Author, Title, Date, Place (e.g. Journal) of Publication 




CI 


U.S. Office Action mailed January 23, 2007, from U.S. Application No. 
11/251,353. [Atty. Dkt. No. NOVLP141/NVLS-3107] 




C2 


Andryuschenko et al., "Electroless and Electrolytic Seed Repair Effects on 
Damascene Feature Fill," Proceedings of Intemational 

Tntprpnnnppt TppVi r^otif* Rjin P'rfinf*i<if*r* r*^a Tiinp ^001 r\T\ "WJX^ 




C3 


Chen et al., "ECD Seed Layer for Inlaid Copper Metallisation," 
Semiconductor Fabtech- 12^ Edition, 5 Pages, July 2000. 




C4 


Ken M. Takahashi, "Electroplating Copper into Resistive Barrier Films," 
Joumal of the Electrochemical Society, 147 (4) 1417-1417 (2000) 




C5 


T P l^/ToffVit pt al "SinTiprpnnfT>rTnfi1 PlpptroHpno^itirin of (^OT^'npr in SOO-OO wxw 

X .X . IVXWXXCXL t/L ax., O UL/VX V./\^1XX\JXXXXCIX J^XV'C'IX \J\J^wlJwOl ti^Xl yjl. V^'UL/LIVX 111 J\J\J Z7\j 11X11 

Features," Joumal of the Electrochemical Society, 147 (12) 4524-4535 (2000) 




C6 


Ritzdorf et al., "Electrochemically Deposited Copper," Conference 
r^roceeaings uivoi a.v zuuu, jviaieriais ivesearcii oocieiy, lui-iu/ 




C7 


Reid et al., "Optimization of Damascene Feature Fill for Copper 
Electroplating Process," Shipley Company, IITC 1 999, 3 Pages 




C8 


Reid et al., "Copper PVD and Electroplating," Solid State Technology, July 
2000. www.solid-state.com. 86-103 




C9 


Reid et al.. Factors Influencing Fill of IC Features Using Electroplated 
Copper," Adv Met Conf Proc 1999, MRS 10 Pages, (2000) 




CIO 


Shacham-Diamond et al., "Copper Electroless Deposition Technology for 
Ultr-Large- Scale-Integration (ULSI) Metallization," Microelectronic 
Engineering 33 (1997) 47-58 




Cll 


Hu et al., "Effects of Overlayers on Electromigration Reliability Improvement 
for Cu/Low K Interconnects," Presented in the Proceedings of the 42"^ Annual 
IRPS held April 25-29, 2004, page v, article published May 28, 2004, 7 Pages. 




C12 


Park et al., "Electroless Layer Plating Process and Apparatus", Novellus 
Systems, Inc., Application No. 10/235,420, filed September 30, 2002 
[Atty. Dkt. No. NOVLP049/NVLS-2677] 




C13 


U.S. Office Action dated September 1, 2005 for Application No. 10/235,420 
[Atty. Dkt. No. NOVLP049/NVLS-2677] 


Examiner 


Date Considered 



Examiner: Initial citation considered. Draw line through citation if not in conformance and 
not considered. Include copy of this form with next communication to applicant. 

Pg. 2of 2 



